GIS Tutorial 1

Introduction

OBJECTIVES

Work with map layers

Zoom and pan

Magnifier and Overview windows
Spatial bookmarks

Measure distances

|dentify features

Select features on a map

Find features

Work with feature attribute tables
Label features

This first tutorial will make you familiar with some of the basic functionality of ArcMap™ and
illustrate the fundamentals of GIS. You will work with map layers and underlying feature attribute
data tables for U.S. states, cities, counties, and streets. All layers you will use are made up of
geographic features consisting of points, lines, and polygons. Each geographic feature has a
corresponding data record, and you will work with both features and their data records.
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Launch ArcMap

ArcMap is the primary mapping component of the GIS software known as ArcGIS Desktop. ArcGIS’s vendor,
ESRI, offers three licensing levels of ArcGIS Desktop with increasing capabilities, namely, ArcView, ArcEditor, and
Arclnfo. Together, ArcMap and two other components that you will use later in this workbook (ArcCatalog™ and
ArcToolbox™) make up ArcView, the world’s most popular GIS software.

1 From the Windows® taskbar, click Start, All Programs, ArcGIS, ArcMap.

Depending on how ArcGIS and ArcMap have been installed or which Windows operating system

you're using, there may be a slightly different navigation menu from which to open ArcMap.

@ ArcGIS & ArcCatalog

[ ArcGIS Desktop Help
@ ArcGlobe
& ArcReader
éE ArcScene
All Programs | @ Desktop Administrator

Log Off E Turn Off Computer

| start

2 In the resulting ArcMap window, click the An existing map radio button and click OK.

Eoarcvap x|

— Start uzing Archap with

Templates provide ready-to-use layouts and base maps
far wanous geographic regions.

é (¥ An erizting map:

[ Immediately add data
[~ Do ot show this dialog again
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Open an existing map

1 Browse to the drive on which the Gistutorial folder has been installed (e.g., C:\Gistutorial), click
the Tutorial1-1.mxd (or Tutorial1-1) icon and click Open.

S ux
Lookin: | 5 Gistutorial [ N = s =

2 AlleghenyCounty & Tutorial2- 1.mxd | Tutoriale-3.mud
) Answers & Tutorial3- 1.mxd
) CMUCampus $Tutorial4-2.mxd
Flux TutDriaIS-l.mxd
) Images N Tutorialé- 1.mxd
) LakePrednct Tutorial7-1.msxd
[ iLayers | Tutorial7-2. mxd
) MaricopaCounty | Tutorial 7-3.mxd
[IPacIs Tutorial3-1.mxd
[CRochesterny & Tutorialz-2.mxd
|2 SolutionComponents TutDriaIS-E.mxd
Styles TutDrlaIS—'med
B Unitecstates N Tutorialz-5.mxd
World Tutorlalg-l.mxd
Tutorial1-1.med

My Documents

o 8
ar

My Computer Tutoriall-1.mxd

Tertoriate=2mmmet

=
-
My Netwark File mame: ITLrtol'ia|1-1 rmxd ﬂ | Open

Places

Files of type: IAn::Map Documert {*md) LI Cancel

The Tutorial1-1.mxd project opens in ArcMap showing a map consisting of the US States layer
(boundaries of the lower forty-eight contiguous states). The US Cities layer (not yet turned on)

is the subset of cities with population greater than 300,000. Note that your Tools menu, which

is anchored on the right side of the screen below, may be free-floating on your screen or docked
somewhere else on the interface. If you wish, you can anchor it by clicking in its top area, dragging
it to a side of the map display window and releasing when you see a thin rectangle materialize. If
you do not see the Tools menu at all, click View, Toolbars, Tools to make it visible.
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Map layers

Map layers are references to data sources such as point, line, and polygon shapefiles; geodatabase feature
classes; raster images; and so forth, representing spatial features that can be displayed on a map.

Turn a layer on

1 Click the small check box to the left of the US Cities layer in the table of contents to turn that
layer on.

The table of contents is the panel on the left side of the view window. If the table of contents
accidentally closes, click Window, Table of Contents to reopen it. A check mark appears if the
layer is turned on. Nothing appears if it is turned off.

Check box | OO s [ — A0 [
turns a layer ;gm—-’ 1
on and off —— i 5 e a
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[T BRI EEEMS [y, Decerber 0. 5000

Turn a layer off

1 Click the small check box to the left of the US Cities layer in the table of contents again to turn
the layer off.

2 Click the check box again to turn the layer on.
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Add a layer

1 Click the Add Data button. |-

2 Inthe Add Data browser, browse to \Gistutorial\UnitedStates\Colorado.
3 Click Counties.shp.

4 Click Add.

CET

Look in: |D Colorado

M ame: IEounties.shp Add

Shaw of type: IDatasels and Layers [* lur] j Cancel I

ArcMap randomly picks a color for the Colorado counties layer. The color can be changed later.
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OUR TURN

Use the Add Data button to add Streets.shp, also found in the \Gistutorial\UnitedStates\Colorado
folder. These are street centerlines for Jefferson County, Colorado.
Note: Click OK if you see a message relating to projections.




Change a layer’s display order

1 In the table of contents, click and hold down the left mouse hutton on the name of the
US Cities layer.

2 Drag the US Cities layer down to the bottom of the table of contents.

ArcMap draws layers from the bottom up. Because the US Cities layer is now drawn first, its
points are covered by the US States and Counties layers and cannot be seen.

3 Click and hold down the left mouse button on the US Cities layer.
4 Drag the US Cities layer back to the top of the table of contents.

Because US Cities is now drawn last, its points can be seen again.
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Change a layer’s color
1 Click the Counties layer’s legend symbol.

The legend symbol is the rectangle below the layer name in the table of contents.

= £F Layers
= W USs Cities
&
= Counties
[ «——1— Legend symbol
[=] S States
[

2 In the resulting Symbol Selector window, click the Fill Color button in the Options section.
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Outline Wwidth: 1040

Outline Color: . | -

3 Click the Tarragon Green tile in the Color Palette.
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4 Click OK.

The layer’s color will change to Tarragon Green on the map.



Change a layer’s outline color
1 Click the Counties layer’s legend symbol.

2 Click the Outline Color button in the Options section of the Symbol Selector dialog hox.

Outline Color button

3 Click the Apple Dust tile in the Color Palette.
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4 Click OK.

The effect of colors on maps will be explored more in chapter 2 of the tutorial.

OUR TURN

Repeat the steps outlined above, this time changing the colors for the other layers to your liking.




Zoom and pan

Zooming and panning enlarges or reduces the display and shifts the display to see different areas of the map.
The zoom and pan buttons are found on the Tools toolbar.

Tools =
AL PEDIERO NS T

Zoom In

1 Click the Zoom In button. ':":'1

2 Click and hold down the mouse button on a point above and to the left of the state of Florida.

3 Drag the mouse below and to the right of the state of Florida and release the mouse button.

4 Click once on the screen to zoom in, centered on the point that you clicked.

This is an alternative to dragging a rectangle for zooming in.

Fixed Zoom In

K

1 Click the Fixed Zoom In button. i

This zooms in a fixed distance on the center of the current zoomed display.
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Zoom Out

1 Click the Zoom Out button. 'El

2 Click once on the map to zoom out from the point you pick.

Fixed Zoom Out

1 Click the Fixed Zoom Out button. | &3

This zooms out a fixed distance from the center of the current zoomed display.

Pan

Panning shifts the current display to the left, right, up, or down without changing the current scale.

1 Click the Pan hutton. | &

2 Move the cursor anywhere onto the map display.
3 Hold down the left mouse button and drag the mouse in any direction.

4 Release the mouse button.

Zoom to Full Extent

1 Click the Zoom to Full Extent button. i

This zooms to a full display of all layers, regardless of whether they are turned on or turned off.



Zoom to the Previous Extent

1 Click the Zoom to Previous Extent bhutton. #

This returns the map display to its previous extent. Continue to click this button to step back
through the views.

Zoom to the Next Extent

1 Click the Zoom to Next Extent button. *

This moves forward through the sequence of zoomed extents you have viewed. You can continue
to click this button until you reach the most recently viewed extent.

OUR TURN

Zoom to the county polygons in Colorado and streets in Jefferson County, Colorado.

£
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Magnifier window

The magnifier window adjusts the map display to see more detail or get an overview of an area. This window
works like a magnifying glass; as you pass the window over the map display, you see a magnified view of the
location under the window. Moving the window does not affect the current map display.

Opening the magnifier
1 Click Window, Magnifier.

2 Drag the magnifier over an area of the map to see cross hairs for area selection and then release
to see the zoomed details.
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Magnifier properties

1 Right-click the title bar of the magnifier window.

agnification: 400% [Liu'e]

3 Change the Zoom percentage to 200%.
4 Click OK.

5 Drag the magnifier to a different location and see the resulting view.
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6 Close the magnifier window.



Overview window

The Overview window shows the full extent of the layers in a map while also showing the area currently zoomed
to in the map display with a red box. You can move the red box to pan the map display. You can also make the
red box smaller or larger to zoom the map display in or out.

Opening the Overview window

1 Click View, Zoom Data, Full Extent.

2 Zoom to a small area of the map (one or two states).

3 Click Window, Overview.

The current extent of the map display will be highlighted with a red hatch pattern.

4 Move the cursor to the center of the hatch pattern and click and drag to move it to a new location.

Layers Overview ' A

H

Zoomed
area
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The extent of the map display updates to reflect the changes made in the Layers Overview window.

Layers Overview
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Spatial bookmarks

Spatial bookmarks save the extent of a map display or geographic location so you can return to it later without
having to use the Pan and Zoom tools.

1 Close the Layers Overview window.

2 Click View, Zoom Data, Full Extent.

3 Zoom to the state of Florida.

4 Click View, Bookmarks, Create.

5 Type Florida in the Bookmark 24

Name field.

Bookmark Mame: |Florida

6 Click OK. 0K | Cancel |

7 Click View, Zoom Data, Full
Extent.

8 Click View, Bookmarks, Florida.

ArcMap will automatically zoom to the saved bookmark of Florida.

OUR TURN

Create spatial boookmarks for the states of California, New York, and Colorado. Try out your
bookmarks. Use View, Boookmarks, Manage to remove the California bookmark.




Measure distances

Measure the horizontal distance of Colorado
1 Use your hookmark (or use the Full Extent and Zoom In tools) to zoom to Colorado.

2 From the Tools toolbar, click the Measure button. 'Sﬁg

3 Click once on the left boundary of the state of Colorado.
4 Drag the mouse to the right boundary of Colorado and double-click.

The resulting distance is shown on the status bar found on the lower left corner of the screen. The
distances for this layer are shown in miles. The distance should be about 375 miles.

: - =

Single- _ ‘ Double-
o click

click
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Change distance measurements
1 Click View, Data Frame Properties, and the General tah.
2 In the Units frame, change the Display units to Kilometers.

3 Click OK.

Data Frame Properties

Kilometers

Centimeters
Ieters

s
Decimal Degrees

[Decimeters hd I

ESPRI Standard Label Engine =

OUR TURN

Measure the vertical distance (top to bottom) of Colorado.
The distance should be about 275 miles or 445 kilometers.

Change the display units back to miles and measure the length and height of the United States.
The length is approximately 2,700 miles and the height 1,600 miles, but these measurements are
difficult to make precisely.




Identify fe

The Identify tool displays the data attributes of a feature by clicking the feature on the map. This tool is the

atures

easiest way to learn something about a location in a map.

Identify various U.S.

states

1 Turn off all layers except US States.

2 From the Tools toolbar, click the Identify button. ﬂ

3 Click inside the state of Texas.

The state will temporarily flash and its attributes appear in the Identify Results dialog box.

E|

EF=;

B O us Cities
[

= O Streets

= O Counties
|

=] US States
|

Dizplay Selection

4 Right-click the name of the feature in the left window (in this case Texas) and click
Set Bookmark.

|
Layers: |<Tnp-mnst lavers LI
[El-US States |L0c:ati0n: [-97.345153 33.305759]
=== Field [ Value R

FID 20
Shape Polygon
ObijectlD E55360
AREA 264435.873
STATE_MAME  Texas
STATE_FIPS 48
SUB_REGION ' 5 Cen
STATE_ABBR  Tx —
FOPZ2000 20851820
POP2003 22129245
FOPDO_SGMI 73
WHITE 14739505
BLACK 2404566
AMERI_ES 118362
AS1AN 562319
HéswN_PI 14434
OTHER 2438001
MULT_RACE 514623
HISPANIC EEBIEES
MALES 10352310 k|

[E-US States
2
Set Bookmark
Add Hyperlink.. .
Manage Hyperlinks. ..

ArcMap will create a zoomed bookmark of that feature.

5 Close the Identify Results window.
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Identify various U.S. cities

1 Turn the US Cities layer on. |

== Layers

=] 1S Cities
[ ]

Bl O streets

B O Counties
||

= 1S States
(|

Display I Su:uurc:el Selection

2 Click the Identify button. ﬂ

3 Click any of the points for the cities.

Make sure the point of the arrow is inside the circle when you click the mouse button. Notice
which feature flashes—that is the feature on which you will get information. If the entire state
flashes, you have missed the city and the Identify Results dialog will give you information about
the state and not the city.

E|
Layers: |<T|:||:|-most lapers LI
El- Us Cities [Location: [-80.029347 40 257337)
+ et Field alue -

FID 2578
Shape Fuaint
ObjectlD 49938433
AREAMAME Pittzburgh
CLASS city
ST P,
STFIPS 42
PLACEFIFP E1000 I
CAPITAL M

AREALAND 55.584
AREAWATER 2767

FOP_CL g

FOF2000 334563

WHITE 226258

BLACK. 90750

AMERI_ES 628

ASIAN 9195

Hexiwt_Fl m

OTHER 2218

MULT_RACE 5403 j

4 Continue clicking other states to see the identify results.

ArcMap will identify the features in the layer at the top of the Table of Contents first (top-most
layer). Since US Cities is above US States, it will be identified first. Hold down the Shift key to
pick multiple cities.
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Restricting Identify Results

1 Click the Layers drop-down list in the Identify Results dialog.

. E
2 Click US States. entiy Resu
Lapers: | <Top-most layers LI
=T <Top-mast layer> 7]
. . . . . 2 “isible |
This will restrict the Identify selection B <Selectane hyers> =
. . . Al |
to features in this layer only and will S e
. . Street:
ignore features in the other layers. Bt
Em
5T Pa
STFIRS 42
PLACEFIP E1000 =
CAPITAL M

AREALAND 55.684
AREAWATER 2767

POP_CL ]
POFZ000 334563

WHITE 226258

BLACK 0750

AMERLES 628

ASIAN 9195

HawN_PI 111

OTHER 2218

MULT_RACE 5403 =

3 Click any city point feature.

ArcMap will identify the US States only because its layer is set in the dialog box.

!
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N
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4 Close the Identify Results window.

OUR TURN

Restrict the Identify Results to the US Cities layer and identify cities. Practice making bookmarks for
various cities. Also see if you can remember how to go to the bookmarks once they have been created.
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Selecting features

Selecting features identifies the features on which you want to perform certain operations. For example, before
you move, delete, or copy a feature, you must select it. Selected features also appear highlighted in the layer’s
attribute table and in the map.

Select button

1 From the Tools toolbar, click the Select Features button. [;F

2 Click inside any of the US States polygons.

The state will be highlighted with a thick, bright blue line.

Selecting multiple features
1 Hold down the Shift key and click inside multiple states.

All of the selected states will be highlighted with a thick, bright blue line.
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Clearing selected features

1 Click Selection, Clear Selected Features, or click once anywhere outside the features on the map.

Selection Color
1 Click Selection, Options.

2 Click the color box in the Selection Color frame.

Selection
Color box

3 Pick a new color.

4 Click OK.



Changing selection symbol
1 Right-click the layer US Cities in the table of contents.
2 Click Properties.

Note that the resulting Layer Properties window is one that you will use often. It allows you to
modify many properties of a map layer.

3 Click the Selection tah.

4  Pick a new symbol and/or color for the point features.

Layer Properties

Click to
change
symbol

5 Click OK.



Selectable layers

Making a layer selectable allows features to be selected via the Select Features tool, Select by Graphics,
Find tool, and so forth.

1 Click Selection, Set Selectable Layers.

2 Click off the check hoxes for Streets, Counties, and US States to make only US Cities selectable.

=l
B~

Choose which layers can have their features selected interactively with the
Select Features tool, the Select By Graphics command, the Edit toal, etc.

S Cies Select Al
] Streets
|| Counties Clear Al
[1US States

Cloge

i

3 Click Close.

4  Click the Select Features hutton [:.SE and pick a city.

That city gets the selection symbol and color that you chose on the previous page.

5 Clear the selected features.

OUR TURN

Create a new layer from selected features by selecting multiple cities in one state. After the cities
are selected, right-click the US Cities layer, click Selection, and click Create Layer from Selected
Features.

20
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Find features

The Find tool is used to locate features in a layer or layers based on their attribute values. Once located, you can
use this tool to select, flash, zoom, bookmark, identify, or unselect the feature in question.

1 From the Tools toolbar, click the Find button. M

2 Type Dallas as a city name to find.

oma

Features | Fioute Locations I Addreszes I Fitd
R Som

Find: IDaIIas j

I |<Visible lapers> ~| | MewSearch

¥ Find features that are similar ba or contain the search string

Search: ™ All filds
" Infields: [FID0 =l

" Each layer's primary display field

® liln,

Cancel |
3 Click Find.
The results will appear in the following section of the Find dialog box.
Right-click a row to show contest men.
Yalue | Layer | Field |

Dallas L5 Citiez AREANAME

One object found, o




4 Right-click the city name and click Zoom to feature(s).

Right-click a row to show contest men.

Yalue | Layer | Field |

Dallas LIS Cities AREAMAKIE
Flazh feature

Zoom to feature(s)

Identify feature(s)

One object found. Set Bookmark
select featurels)

Lnselect feature(s)

5 If necessary, clear the selected features.

OUR TURN

Find other cities and practice showing the features using other find options; for example, Flash
Features, Identify Feature(s), and Set Bookmark.

2/
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Work with feature attribute tables

Tabular attribute data associated with map features can be viewed via the layer’s attribute table. To explore
the attributes of a layer on a map, open its attribute table to select features and find features with particular
attributes.

Open the table of the US Cities layer

1 Right-click the US Cities layer in the table of contents.

2 Click Open Attribute Table.

The table opens, containing one record for each US City point feature. Every layer has an
attribute table with one record per feature.

3 Scroll down in the table until you find Chicago (the order of records may be different on your
computer) and click the record selector for Chicago to select that record.

If a feature is selected on the map, it will also be selected in the attribute table. You will see this on
the next page.

i
FID Shape" | ObjectiD | AREANAM] CLASS | ST STFIPS | PLACEFIP | CAPITAL| AREALAND | =
1575 |Fort 32571395 [Tampa a5 L |12 71000 N 12,054
1751 |Fait 32855153 | Miami oy FL |12 25000 N 35673
1821 |Fait 35454579 Memphis __|oity ™ |47 25000 N 275318
1296 |Fort 36896769 Cincinnati oty HES 15000 N 77967
1541 |Fait 37683202 |Nashwile |city (consoida| TN |47 52006 Y 473315
Record 1565 |Fait 38273024 | Atlarta oty GA |13 04000 Y 131746
ector > 205 |t 20370176 |Chicege_|oiy L |17 72000 N PFEREY]
selec 2216 |Point 43122688 | Miwaukee  |ciy RS 53000 N 96.064
2273 |Paint 44236801 |Indianapolis  |city {consalidallN |18 36003 ¥ 361478
2343 |Point 45613056 |Columbus._[oty OH |38 18000 Y 210267
2357 |Point 45809857 | Toledo e OH |38 77000 N 80622
2384 |Poirt 45465022 | Cleveland _|ciy OH |3 15000 N 7758
2477 |Point 48703424 | Ditroit = M |26 22000 N 138768
2578 |Point 43938433 |Finsburgh |ty PA |22 £1000 N 55584
2715 |Point 52690944 |Charlotie oty NC |37 12000 N 242267 1=
- —— ST e Ao — L _'l_l
Recond: |.1| 1 "—1 b|_>|| Show:m Selectedl Records [1 out of 56 Selected ] Options -|




Show the connection between layers and tables

1 Resize the Attributes of US Cities tahle to see hoth the map and table on the screen.

Selected
feature

2 Click the Select Features hutton

£ Attributes of US Cities

=101 x|

Show only selected records

Selected
records
button

FID Shape™ Object D AREANAME CLASS ST SIFII;I
1836 | Poirt 36896763 |Cincinnati city OH (39
1541 |Poirt MNashville city {consolidated, balance) TN |47
15965 | Poirt 4| Alarta city GA (13 SCrO” to
2075 | Point 40270178 |Chicago city IL |17
2216 |Fairt 43122688 | Milwaukes oty wi s e see selected
2273 | Poirt 44736801 [Indianapolis city {consclidated, balance) IN |18 cities
2343 | Poirt 45613056 |Columbus city OH (3% =
: | o
Record: 14] 4 T M| Show W Se\ectadl Recards [1 aut of 56 Selected ] T
L‘,F and click various cities on the map.
3 Scroll through the Attributes of US Cities to see the selected cities.
1 In the Attributes of US Cities table, click the Selected Records hutton.
_ioix
FID * | ObjectiD AREANAME CLASS ST| STFIPS
¥ 2075 | Foint | 40370175 |Chicago [ty IL |17
I i3
= & ::;:II 3 _‘::: Sy gSelected Records [1 out of 56 Selected.) Options v|

This will show only the records for the features selected in the map.

2 Click the All Records button to show all records again.



Clear selections

1 In the Attributes of US Cities table, click the Options button. Dptions vl
(If you cannot see the Options button, widen the table to the
right until it appears.)

2 Click Clear Selection. %4 Find&Replace..
B select By Attributes..,

s0L
Select Al
ﬂ Clear Selection

Switch Selection
Add Field. ..

Related Tables »

Create Graph...
Add Table to Layout

Reload Cache

<o

Export...

Appearance. ..

Select more than one record from the table
1 In the Attributes of US Cities table, click once on the record selector for Atlanta.
2 Hold down the Ctrl key and select the following records: Jacksonville, Miami, and Tampa.

This will highlight these selected features both in the Table and Map windows. Scroll up or down
to find these records.

£ Attributes of US Cities

FID Shape* | ObjectID

1314 |Point 25555041 |Houston city

1414 |Point 27550655 |New Oreans ity

1525 |Point 25753345 | Jacksonvile city

1675 |Point 32571355 | Tampa city = |

1751 |Paint 34865153 | Miami city

1821 |Point 35454373 | Memphis city

WIEGE Paint 36896763 |Cincinnati city _ld
4 3

Record 14] 4] T 4|1 Show:[ Al Selected | Records (¢ out o BB Selected)

3 Hold down the Ctrl key and click the Atlanta record again to deselect it.



Zoom to selected feature

1 Click View, Zoom Data, Zoom to Selected Features.

This will zoom to the three selected cities in Florida.

U

Switch selections

1 In the Attributes of US Cities tahle, click the Options button. O ptions v|

2 Click Switch Selection.

Switch Selection

This reverses the selection. In other words, it selects all of those that were not selected and
deselects those that were selected.

mabesorusanes o]
FID Shape* ObjectID AREANAME CLASS 4 ;I

1223 | Poirt 23785571 | Fort Worth city : ]

1255 | Poirt 24375352 | Dallas city k]

1280 | Poirt 24565216 | Austin city T

1314 | Poirt 25555041 | Houston city iid

1414 | Point 27550853 | New Oreans city L

1525 | Point 25753345 | Jacksonville city F

1675 | Point 32571355 | Tampa city F

17591 | Point 34865153 |Miami city F

1821 | Poirt 25454575 | Memphis city &

1856 | Point 36856785 |Cincinnati city iy

1541 | Poirt 37683202 | Mashville city {consolidated, balance) T

1565 | Poirt 8273024 | Atlanta city 1]

2075 |Point 40370176 |Chicage city Il
I | Prirt 2711733622 [ Milw=i e e e

Ll r »

Record: 14] 4| 1 0[o0] show: [ Al ml Records [53 aut of 56 Selected.) M

3]
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Clear selections

1 Inthe Attributes of US Cities tahle, click Options and Clear Selection.

Sort a field

1 In the Attributes of US Cities table, right-click the AREANAME field name.

2 Click Sort Ascending.

£ Sort Ascending

This will sort the table from A to Z by the name of each U.S. city.

[ ] clear Selection

_oix
Shape® | ObjectID AREANAME CLASS ST| STFIPS | =]
Foint 108124240 | Anzheim ity ca |06 Il
Point 23724032 | Adington city TX |48
Paint 38273024 |Mtlanta city GA |13
Point 245965216 | Austin city TX |48
Point 55640064 | Battimore city MD (24
Paint 67174400 |Boston city MA |25
Point 52650944 | Charlotte city NC |37 =
W = : = LH
Record: I4| 4 || 25 >| >I| Show:l Al | Selected | Records [0 out of 56 Selected.) Options vl

3 Scroll to the right in the table and right-click the POP2000 field name.

4 Click Sort Descending.

Sort Descending

This will sort the field from the highest populated city to the lowest populated city.

-l
AREANAM| CLASS | ST| STFIPS | PLACEFIP | CAPITAL | AREALAND | AREAWATER| POP_CL| POP2000 | WHITE BL:~
MNew Yoo |city NY |36 51000 N 303.309 165.563 10 8008278 3576385 21
Los Angeles |city A |06 44000 N 465.072 23.216 10 3694820 1734036 4
Chicago city L |17 14000 N 227131 6.869 10 2896016 1215315 10
Houston city TX |48 35000 N 579.413 22277 10 1953631 562610 4
Philadelphia |city PA |42 60000 N 135.089 7.548 10 1517550 683267 6
Phoenix city AZ |04 55000 Y 474862 0.227 10 1321045 938853
San Diego  |city CA |06 66000 N 32434 4763 10 1223400 736207
Czllas city TX |48 15000 N 342542 42 456 10 1188580 604209 3

|| San Antonio  |city TX (48 65000 N 407557 4514 10 1144648 774708 _lﬂ
4 I L4
Record: HI 4 || 18 _blﬂl Shaw: W Selected I Recards [0 out of 5& Selected.] Options = I




Move a field
1 Click the gray title of the POP2000 field in the Attributes of US Cities table.
2 Click, drag, and release the POP2000 field to the left of another field.

The field moves to the left of the other field(s).

_inix]
FID Shape® | ObjectlD | AREANAM| POP2000 3 CLASS | ST | STFIPS | PLACEFIP | CAPITAL | AREALAND | ARE ~
3279 |Paint 62176706 | New York 8008278 (city NY |36 51000 N 303.309
445 |Poirt 8978432 | Los Angeles 3654830 | city CA |06 44000 N 469.072
2075 |Pairt 40370176 | Chicago 2856016 |city L |17 14000 N 227131
1314 |Point 25553041 |Houston 1553631 |city TX |48 35000 N 579.413
3084 | Poirt 59441154 | Philadelphia 1517550 |city PA |42 60000 N 135.083
708 |Paint 13955165 | Phoenix 1321045 |city AZ |04 55000 Y 474.862
666 | Point 13172739 |5an Diego 1223400 |city CA |06 66000 N 32434
1255 | Point 24379392 | Dallas 1188580 |city TX |48 13000 N 342542
- 1191 |Paint 23265283 | San Antonio 114464 (city TX |48 65000 N 407.557 _ILI
4 | »
Fecord: 14| 4 || 1} _blil Shaow W Selected | Fecords [0 out of 56 Selected ] Oplions ~

3 Close the Attributes of US Cities.

OUR TURN

Move and sort by other field names. Try sorting by multiple fields. For example, you could sort
US Cities alphabetically or by whether or not they are state capitals.

To sort by multiple fields, rearrange the table’s fields so the field whose values will be sorted first
appears directly to the left of the field whose values will be sorted second. While holding down the
Ctrl key, click the heading of the two fields you want to use to sort the records. Right-click the name
of one of the selected fields and choose a sort order. When you sort, the selected fields will be in the
sort order you chose.
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Label features on the map

Labels are text items on the map that are dynamically placed and whose text value is derived from one or more
feature attributes.

Set label properties

1

Zoom to Florida if the map is not already zoomed to that state.

2 Right-click the US Cities layer in the table of contents.

3 Click Properties.

4 Click the Labels tah.

5 Click the Label Field drop-down arrow and Text Sting

click AREANAME if not already selected. Lahel Field: |AREAMAME |
AMERI_ES -
; AREALAND

6 Click OK. TR
ARE&WATER
A51AN
AWE_Fak_52
AVE_HH_SZ

Label features

1 Right-click the US Cities layer in the table of contents.

2 Click Label Features.

All of the features in the map will be labeled.

il

Labeled
feature

Incfszmaie
L]




Remove labels

1 Right-click the US Cities layer in the table of contents.
2 Click Label Features.

Labels in the map will be turned off.

3 Click Label Features again to turn them back on.

Convert labels for selected features to annotation

1 Use the Select Features button -_Ip; ] to select the Florida cities if they are not
already selected.

2 Right-click the US Cities layer in the table of contents.
3 Click Convert Labels to Annotation.

4 In the Store Annotation section, choose In the map. In the Create Annotation For section,
choose Selected features.

Convert Labels to Annotation

U= Cities UsCities &nno

5 Click Convert.
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OUR TURN

Explore other label commands, including Label tools from the Draw toolbar and advanced label tools
from the Labeling toolbar. Explore online help for more information on labeling.

Draw
Drawing ¥ *@|D'*£F£
[0) #0a = A & o
I U|A~ o>~ 4y DMK
&

K
Labeling = J{@ J{f’ J{% j[% .Eﬁ | IFast "I




Relative paths and saving maps

When a layer is added to a map, the path name to the data is stored in the map, but the layer is not copied from
its original location. When a map is opened, ArcMap locates the layer data it needs using these stored path
names. If ArcMap cannot find the data for a layer, the layer will appear in the ArcMap table of contents but it won't
be drawn. Instead, a red exclamation mark (!) will appear next to the layer to indicate that it needs to be repaired.

Absolute path names

An example of an absolute full path is C:\Gistutorial\Tutoriall.mxd. To share maps saved with absolute paths,
everyone who uses the map must either do so on the same computer or have the data on their computer in exactly
the same folder structure (e.g., C:\Gistutorial). This is not conducive for a computer lab environment since instructors,
teaching assistants, and students all work on different machines. Instead, the relative path option is favored.

You can view information about the data source for a layer by clicking the Source tab in the Layers Properties box.

Relative path names

An example of a relative path is \Gistutorial\Tutoriall.mxd. Relative paths in a map specify the location of the
layers relative to the current location on disk of the map document (.mxd file). Because relative paths do not
contain drive letter names, they enable the map and its associated data to point to the same directory structure
regardless of the drive that the map resides on. If a project is moved to a new drive, ArcMap will still be able to
find the maps and their data by traversing the relative paths.

This option, for example, allows you to share maps that you made with data on your local F:\ drive with people
who only have a C:\ drive. This also allows you to easily move the map and its data to a different hard drive on
your computer, or give the map and its data to another person to copy to their computer.

Saving layers as relative path names
1 Click File, Map Properties.

2 Click Data Source Options.

3 Click the Store relative path names radio button.

For file systemn path names to data sources:
" Store full path names
Cancel |

¢ Store relative path names

4 Click OK and OK again to close the Map Properties dialog hox.

3/
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Save the project and exit ArcMap

1 Click File, Save As.

2 Navigate to the \Gistutorial folder and save the map as Tutorial1-2.mxd.

Save in: | 09 Gistutorizl

j = B ey &

2l

) AlleghenyCounty
) Answers

) CMUCampus
Flux

) Images
T)LakePracinct
JiLayers
JMaricopaCounty
I PAGIS

- RochesterlY

) SolutionCamponents
Styles

) UnitedStates

2 world

B Tutorial 1- 1. mxd

My Documents

-
o
My Computer

& Tutorial2-1,mxd
@ Tutorisl3-1.mxd
& Tutorial4-2, mad
@ Tutorials-1.mxd
@ Tutorials-1.mxd
@ Tutorial 7-1.mxd
& Tutorial 7-2. md
@ Tutorial7-3,mxd
@ Tutoriala-1.mxd
@ Tutorisls-2,. mxd
@ Tutorial-3. mxd
@ Tutorizla 4. mxd
@ Tutoriala-5. mxd
$f| Tutorizle-1.mxd
@ Tutoriala-2. mxd

@l Tutorial3-3. muxd

File name:

[Titorial1-2mdd

Save as type:

I.‘-‘-.rcMap Documents '\_".rn:(d}-

Saving your work session in ArcMap is referred to as saving your map. When you save a map, you
save it to a map document file, which has an .mxd file extension. When working with ArcMap
you usually spend time setting properties that affect the look, feel, and functionality of your map
and its layers. For example, in this map you added layers, changed their symbology, and created
bookmarks. By saving this map, all of this work is preserved in the Tutorial 1-2.mxd file, which
you can reopen anytime or share with others.

3 Click File, Exit.



Public housing policies of the 1960s and 1970s have had many negative impacts. Many cities have public housing
developments that are ghettos—often isolated by geography and with extreme poverty, low family status, and lack
of amenities of almost any kind. GIS can be used to compare demographic information on housing characteristics
for public housing or housing in general. In this exercise, you will compare statistics for U.S. states with the number
of housing units, number of renter- and owner-occupied units, and those with the highest number of vacant units.

Exercise Assignment 1-1 —
Statistics on U.S. housing ;

Start with the following:

o \Gistutorial\UnitedStates\States—polygon layer of U.S. states with census 2000 information.
Attributes of States tabhle—attribute table for U.S. states that includes the following
fields needed for the assignment:

HSE_UNITS  number of housing units per state
VACANT number of vacant units

OWNER_OCC number of owner-occupied units per state
RENTER_OCC number of renter-occupied units per state

Change the map and get statistics

Create a new map called C:\Gistutorial\Answers\Assignment1\Assignment1-1.mxd with the above layer of the
US States modified as a hollow filled color with a medium gray outline. Using the US States attribute table, select
the five states having the highest number of vacant units in a bright red selection color and label these selected
states only with the state name and number of vacant units for each state.

Create data document
e Create a Microsoft® Word document called C:\Gistutorial\Answers\Assignment1\Assignment1.doc.
e Inthe Word file, create a table with statistics as follows for the five states with the highest
number of vacant units only:
mean, minimum, and maximum number of housing units, renter occupied, owner occupied,
and vacant.

Field Mean Minimum Maximum
HSE_Units

Renter_Occ

Owner_Occ

Vacant

Hint: Getting statistics
e Use the Attributes of States table and right-click each field to get the appropriate statistics for the
five records selected (those with the highest number of vacant units).
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Exercise Assignment 1-2

Erin Street Crime Watch

Crime prevention depends very much on what the criminology literature calls “informal guardianship”—the fact
that residents and their neighbors keep an eye on suspicious behavior and intervene in some fashion. Police
departments therefore actively promote and support crime watch or block watch citizen groups and keep them
informed on crime trends. Suppose that the police commander of a precinct has a notebook computer, ArcMap,
and a portable color projector for use at crime watch meetings. Your job is to get the commander ready for a
meeting with the 100 block Erin Street Crime Watch group.

Start with the following:

e  C:\Gistutorial\PAGIS\Midhill\Street.shp—arc layer for street centerlines in the Middle Hill.
neighborhood of Pittsburgh. Note: This is a TIGER street centerline map from the U.S. Census
Bureau. You will study and use TIGER maps extensively in GIS.

Attributes of Street table: attribute table for streets in the Middle Hill neighborhood
that includes the following fields needed for the assignment:
Fname = street name
Address Ranges
LeftAdd1 = beginning house number on the left side of the street
LeftAdd2 = ending house number on the left side of the street
RgtAdd1 = beginning house number on the right side of the street
RgtAdd2 = ending house number on the right side of the street

e  C:\Gistutorial\PAGIS\Midhill\Curbs.shp—arc layer for curbs in the Middle Hill neighborhood of
Pittsburgh.

e  C:\Gistutorial\PAGIS\Midhill\Building.shp—polygon layer for buildings in the Middle Hill
neighborhood of Pittsburgh.

e  C:\Gistutorial\PAGIS\Midhill\Mid911.shp—point layer for 911 calls in the Middle Hill
neighborhood of Pittsburgh.

Attributes of Mid911 table: attribute table for mid911 points that includes the
following fields needed for the assignment:
Nature_Code = call type
Date = date of crime
Address = addresses of crime locations

Change the map and get statistics

Create a new map with the above layers called C:\Gistutorial\Anwers\Assignment1\Assignment1-2.mxd that
includes a zoomed view of the Erin Street block selected and labeled with street names. Display streets, curbs,
and buildings as medium-light gray lines, and 911 calls as bright red circles. Create a spatial bookmark of the
zoomed area called Erin Street.



Create data document

Create a list of addresses, dates of calls, and call types for crimes in the 100 block of Erin
Street (see hints). Some of these will have address names of Davenport, Erin, Trent in the table.
Use your word processing package to add a table of addresses in C:\Gistutorial\Answers\
Assignment1\Assignment1.doc.

Address Date Call Type

Hints

The 100 block of Erin Street is the segment of Erin Street whose address range is from 100 to 199 and
perpendicular to streets Webster and Wylie. The complete area includes crimes between Erin/Davenport and
Erin/Trent. Use both the attribute table and Identify tool to find and label these streets.

Although it appears that there are only six points, there are actually thirteen total because some calls are at
the same location. Use the Select Features button (perhaps with a window) and information in the attribute
table to get the data on all relevant calls.

Fields can be exported from the attribute table. In the table, choose “Options” and “Export.” Save the
selected records to a .dbf file. Open in Microsoft Excel and paste from there to Microsoft Word.

What to turn in

If you are working in a classroom setting with an instructor, you may be required to submit
the exercises you created in tutorial 1. Below are the files you are required to turn in. Be sure
to use a compression program such as PKZIP® or WinZip® to include all three files as one
.zip document for review and grading. Include your name and assignment number in the .zip
document (YourNameAssn1.zip).

ArcMap projects
C:\Gistutorial\Assignments\Assignment1\Assignment1-1.mxd
C:\Gistutorial\Assignments\Assignment1\Assignment1-2.mxd

Word document
C:\Gistutorial\Assignments\Assignment1\Assignmentl.doc




